Introduction: Overviews are a new approach to summarising evidence and synthesising results from related systematic reviews.
Introduction
Cardiac rehabilitation (CR) can be defined as "The coordinated sum of activities required to influence favourably the underlying cause of cardiovascular disease, as well as to provide the best possible physical, mental and social conditions, so that the patients may, by their own efforts, preserve or resume optimal functioning in their community and through improved health behaviour, slow or reverse progression of disease" [1] .
The gold standard level of evidence to inform clinical and policy decisions on the use of new and existing therapeutic interventions is the systematic review of randomised controlled trials (RCTs), which can include a meta-analysis. The largest single producer of systematic reviews in health care is the Cochrane Collaboration, with more than 8400 published at the time of writing. Compared with systematic reviews published in paper-based journals, studies have consistently shown Cochrane systematic reviews to have greater methodological quality [2] [3] [4] . In the first two systematic reviews and meta-analyses of CR published more than 20 years ago, Oldridge and O'Connor reported a 20-25% reduction in all-cause and cardiovascular mortality, pooling data from ten and 22 RCTs respectively, comparing rehabilitation and control in over 4,300 post-myocardial infarction patients [5, 6] . In 2001, Jolliffe et al published the first Cochrane review of exercise-based CR, updating the evidence to 32 RCTs in 8,440 post-myocardial infarction and revascularisation patients, and confirming a similar 27% mortality benefit of exercise-based CR [7] .
With funding support of the National Institute of Health Research (NIHR) in the United Kingdom, over the last 10 years the portfolio of published cardiac rehabilitation Cochrane reviews has grown to six systematic reviews/meta-analyses: Exercise-based rehabilitation for heart failure [8] ; Homebased versus centre-based cardiac rehabilitation [9] ; Exercise-based cardiac rehabilitation for coronary heart disease [10] ; Psychological interventions for coronary heart disease [11] ; Patient education in the management of coronary heart disease [12] and Promoting patient uptake and adherence in cardiac rehabilitation [13] . The development of the portfolio of Cochrane reviews has reflected many of the key areas of evolution in the provision of CR and how this model of service delivery can differ across international healthcare jurisdictions These include, the shift from emphasis on exercise training alone to comprehensive secondary prevention, including risk factor and dietary education and management of psychological factors; the broadening of the population of patients receiving CR services to include those with heart failure; the development of alternative settings of CR delivery that include home provision in addition to the traditional supervised hospital or centre-based programmes and the need to focus the outcomes of CR to inform the needs of healthcare policy makers (e.g. impacts on hospital admission, health-related quality of life (HRQL), and healthcare costs). The Cochrane CR review portfolio remains dynamic, with three reviews having undergone an update in the last 12-months [8, 9, 13] .
Overviews of systematic reviews (overviews) are a new approach to summarising evidence, synthesising results from multiple systematic reviews into a single usable document [14] . By providing a single synthesis of all relevant evidence in a particular area, overviews may be useful for therapeutic and policy decision-making, providing a comprehensive ''friendly front end'' to the evidence, so that the reader does not have to assimilate data from separate systematic reviews.
Overviews can also help inform the strategic direction of conduct and structuring of future systematic reviews. For example, the latest version of the Cochrane review of exercise-based CR for coronary heart disease (CHD) includes 47 RCTs in over 10,000 patients and may therefore benefit from being organised into sub-reviews ("splitting") according to CHD indications i.e. post-MI, revascularisation and angina. Finally, overviews provide an opportunity to identify potential "evidence gaps" and therefore inform areas where new Cochrane reviews should be prioritised.
This overview seeks to present a concise summary of the research question, methods and findings of the Cochrane reviews on CR. We also seek to identify the opportunities for merging or splitting across future Cochrane reviews, identify evidence gaps to inform de novo Cochrane CR review titles; and to provide recommendations to encourage uniformity of future reporting systematic reviews and RCTs of CR. While it is currently recognised that 'comprehensive' CR programmes should contain exercise, education and psychological components, for clarity in this overview, we will pre-fix "CR" with the focus of the intervention where we feel it might help the reader in interpreting the evidence, e.g. exercise-based CR or education-based CR.
Methods
This overview was conducted in accordance with the recommendations for Cochrane overviews [14] .
Search methods for identification of reviews
We initially included the six Cochrane CR reviews cited above [8] [9] [10] [11] [12] [13] . In addition, we sought to include other Cochrane reviews that may inform the aims of this overview.
The Cochrane Database of Systematic Reviews on The Cochrane Library (issue 4 of 12, April 2014) was searched using the search strategy listed in appendix A. No date or language restrictions were applied. Where reviews had been updated, only the most recent version was sought. We sought full cochrane reviews or protocols currently published in The Cochrane library of systematic reviews that: (1) examine the impact or delivery of CR; (2) include adults with heart disease, regardless of aetiology; and (3) include exercise training interventions either alone or in combination with an educational or psychological intervention or both, delivered in a hospital community or a homebased setting.
Two authors (LJA, RST) independently screened titles and abstracts from the searches and full-text articles were retrieved for all potentially includable full reviews or protocols. Any disagreements were resolved through discussion.
Data extraction and management
The following information was extracted from included Cochrane reviews: review objective/question, search time frame, inclusion criteria (study design, population, intervention, comparator and outcomes), study limitations, source of funding, and stated conflicts of interest of review authors. The following outcome data were sought: (i) mortality: all cause and disease specific; (ii) morbidity: fatal and non-fatal MI; percutaneous coronary intervention (PCI); hospitalisation: overall and disease specific; (iii) HRQL assessed using validated instruments (e.g. SF-36, EQ5D); (iv) measures of uptake of, or adherence to, CR; (v) costs and cost-effectiveness.
We also extracted characteristics and outcome data for the RCTs included in each of the systematic reviews: number of included RCTs, year of publication, population, intervention and comparator, primary and secondary outcomes specified and collected, total duration of follow up, and number and location of study centres.
Standardised data collection forms were used to extract characteristics of reviews and included studies. These forms were piloted on one review included in the overview. One author (LJA) extracted review and study characteristics from included reviews and a second author (RST) checked all extracted data for accuracy. If study level information within a published review was unclear or missing, we clarified this by reference to the published reports of the individual RCT.
Assessment of methodological quality of reviews and included studies

Quality of included Cochrane reviews
A single reviewer (LJA) assessed the methodological quality of the included reviews using the 'Revised Assessment of Multiple Systematic Reviews' (R-AMSTAR) measurement tool [15] , where the 11 domains of the original AMSTAR tool [16] were scored between 1 and 4 and the R-AMSTAR total score ranged from 11 to 44. The assessment was checked by a second reviewer (RST).
Quality of included RCTs
We have reported the quality of included studies as reported in reviews using the Cochrane risk of bias tool. The core risk of bias items include: the quality of random sequence generation and allocation concealment, description of drop-outs and withdrawals, blinding of outcome assessment and presence of selective reporting [17] . We also assessed three further quality criteria: whether the study groups were balanced at baseline, if the study groups received comparable care (apart from the intervention), and whether an intention to treat analysis was undertaken. Where a risk of bias element was not reported within the review, the original included RCT publication was assessed by a single reviewer (LJA) and checked by a second reviewer (RST).
Data presentation and synthesis
The focus of the data presentation is descriptive with detailed tabular presentations of the extracted review and trial level information outlined above. We extracted review level summaries of the outcome findings detailed in each of the included reviews. No de novo data analysis of trial level outcomes was conducted for this overview. For each included review, we extracted all results for the outcomes listed above, and where outcomes were meta-analysed, we have reported pooled effect sizes. Where no quantitative pooling of effect sizes has been reported, or where outcomes are reported descriptively by single studies, we have reported these results by vote counting [18] or using standardised language indicating direction of effect and statistical significance. For continuous outcomes, data is summarised using the standardised mean difference (SMD) or weighted mean difference (WMD) with 95% confidence interval (95% CI) as reported in the included reviews. For dichotomous outcomes, relative risk (RR) or odds ratio (OR) and 95% CI are presented as appropriate. Due to the heterogeneity of populations, interventions and outcomes in the included systematic reviews, we deemed it inappropriate to indirectly compare either CR interventions across reviews (e.g. exercise-training versus education for CHD) or to indirectly compare interventions across review populations (e.g. exercise training for CHD versus exercise training for HF). This is in accord with the Cochrane Comparing Multiple Interventions Methods Group recommendations (http://cmimg.cochrane.org/methods-innovation-fund-stream-1) [19] .
Results
Identification of reviews
The review selection process is summarised in the flow diagram in Figure 1 . Our database search yielded 91 titles from which we identified one published Cochrane review (in addition to the previously identified six reviews) and three Cochrane review protocols which were judged to meet the inclusion criteria. On review of the full text we excluded the published Cochrane review [20] as while it evaluated physical therapy with an exercise component for elective cardiac surgery patients, only one included RCT compared cardiorespiratory exercise training with a non-exercise control. All other included RCTs assessed inspiratory muscle training. The three Cochrane protocols were judged to meet the inclusion criteria and are listed in Appendix B. The remainder of this overview focuses on presenting the six Cochrane CR reviews.
Description of included Cochrane reviews
The characteristics of the six included Cochrane reviews and included RCTs are summarised in Tables   1 and 2 respectively.
All included reviews were published between 2011 and 2014, with searches conducted from the inception of the electronic databases to 2013. In all reviews, searches were limited to an RCT design and in three cases the inclusion was limited to RCTs with follow up of 6 months or longer [8, 10, 12] .
In total, the included reviews contained 148 RCTs and 97,486 participants. Four RCTs were included in more than one review [21] [22] [23] [24] participants [26] . The majority of RCTs were undertaken either in Europe (69%) or North America (35%) and were mainly single centre (79%).
Search methods
All six reviews searched Cochrane Central Register of Controlled Trials (CENTRAL), MEDLINE, MEDLINE In-Process, EMBASE, CINAHL, and PsycINFO. Three reviews also undertook searches for ongoing RCTs using Trial registers (Controlled-trials.com and Clinicaltrials.gov) and all reviews searched for additional RCTs by manually checking the reference lists of included studies.
Participants
The types of participants included in this overview varied between reviews. The scope of two reviews included all adult heart disease patients, regardless of indication [9, 13] , three reviews were limited to patients with coronary heart disease (post MI and PCI) [10] [11] [12] and one review was limited to heart failure [8] . Although 78% of the RCTs (which reported gender) included women, the median proportion of males included in RCTs ranged from 60 to 88% across reviews. The mean age of patients in RCTs ranged from 46 to 87 years.
Interventions
Two of the reviews included exercise training or exercise training alongside other interventions that included education or psychological support or both [8, 10] . One review focused on psychological interventions [11] , although it included a number of RCTs that also incorporated an educational component. One review included only RCTs with an educational focus [12] , one included interventions to increase the uptake and adherence to CR [13] and one compared the delivery of CR in home-and centre-based settings [9] .
Outcome measures
All reviews pre-specified outcome measures that consistently included all-cause mortality and HRQL.
Although all reviews sought morbidity outcomes, the definition and breadth of these outcomes varied across reviews. For example, the review by Heran et al stated that they sought MI (total, fatal, non-fatal), revascularisations (total, CABG, PTCA, stenting) and hospitalisations [10] , while the review by Karmali et al reported "CHD event rates" [13] . Four reviews sought economic outcomes [8] [9] [10] 12] and two reviews reported uptake or adherence data [9, 13] .
Data analysis
Five of the six reviews included meta-analyses of mortality and morbidity outcomes. The review by Karmali et al, pre-stated that heterogeneity (participants, interventions, and outcomes), together with the small number of studies identified, precluded undertaking meta-analysis [13] . Given the heterogeneity in measures, only one review used meta-analysis to pool HRQL data across RCTs [8] , the other reviews using a descriptive and vote counting approach to summarise outcomes. This was also the case for uptake and adherence and economic outcomes. Two of the reviews undertook meta-regression analyses to explore how the impact of interventions varied across patient and RCT characteristics [8, 10] .
Methodological quality of included reviews
Based on our assessments using the R-AMSTAR tool, all included reviews scored between 35 and 41 (out of a possible maximum of 44) and were deemed of high methodological quality (see Table 3 ).
None of the reviews stated that journals were hand-, or manually-searched and only one stated that searches were supplemented by consulting books or experts in the field. Two reviews were marked down based on inadequate reporting of the publication status of their included studies. None of the reviews rated the quality of evidence based on a characterised instrument such as GRADE, and while all reviews used the Cochrane risk of bias tool, most were marked down as they failed to refer to the quality of included studies in formulating recommendations. The two weaknesses identified across reviews by R-AMSTAR were the lack of an explicit statement on the impact of findings on clinical practice guidelines and the failure to assess the sources of support or conflict of interest in the included RCTs.
Risk of bias of included RCTs
All six Cochrane reviews used the core items of the Cochrane risk of bias tool (see Table 4 ). A consistent finding across reviews was that the included RCTs often failed to give enough detail to assess the adequacy of their potential risk of bias. Where details were reported, the quality of RCTs appeared to vary considerably across the risk of bias items. Across all reviews, only a minority of RCTs were judged to be 'adequate' in terms of sequence generation (31%); sequence concealment (29%) and outcome blinding (24%). Other aspects of RCT quality (baseline balance, selective reporting, loss of follow up, intention to treat analysis and groups receiving same intervention) were judged to be better (> 50% of all included RCTs achieving adequacy).
Effect of interventions
The outcome results across included Cochrane reviews are summarised in Table 5 .
Exercise-based cardiac rehabilitation for coronary heart disease [10]
This review undertook database searches up to December 2009 with the inclusion of RCTs with 6 or more months follow up comparing exercise-based CR to no exercise control. A total of 47 RCTs were included across 10,794 patients who were mainly post-MI or PCI, predominantly male (median 88%) and with a median mean age of 55.0 years (see Table 2 ). The exercise-based CR programmes differed considerably across RCTs in duration (range 1 to 30 months), frequency (1 to 7 sessions/week), and session length (20 to 90 minutes/session).
Up to 12-month follow up, there was a trend towards a reduction in total mortality (relative risk (RR) 0.82; 95% CI, 0.67 to 1.01) while no difference was seen between groups in cardiovascular mortality (RR 0.93; 95% CI, 0.71 to 1.21). At 12 or more months follow-up, exercise-based CR reduced overall (RR 0.87; 95% CI, 0.75 to 0.99) and cardiovascular mortality (RR 0.74; 95% CI, 0.63 to 0.87). There was no evidence of a difference in risk of reinfarcton or PCI between the exercise-based CR and control groups. Ten of the included studies (2,379 participants) reported hospital admissions. In the shorter term (< 12 months follow-up) hospital admissions were also reduced compared to control (RR 0.69; 95% CI, 0.51 to 0.93) but no evidence of a reduction in the longer term (> 12 months follow-up) was found (RR 0.98; 95% CI, 0.87 to 1.11) . No evidence of heterogeneity of effect across RCTs was found for any of the mortality or morbidity outcomes. Univariate meta-regression showed no differences in intervention effects across various patient and RCT characteristics in mortality or morbidity outcomes. In seven out of 10 RCTs there was evidence of a significantly higher level of HRQL with exercise-based CR than control. Three of the included studies reported data on patient costs, but direct comparison was limited by differences in currencies and the time when the studies were conducted.
Exercise-based rehabilitation for heart failure [8]
This review was recently updated with searches up to March 2013 and included 33 RCTs with 6 or more months follow up, comparing exercise-based CR to no exercise control in 4,676 patients with heart failure. Patients were predominantly male (median 80%) with a median mean age of 60.5 years, had a reduced ejection fraction (HFREF< 40-45%) and New York Heart Association classification I to III (see Table 2 ). The dose of exercise training ranged widely across RCTs from a session duration of 15 to 120 minutes, for one to seven sessions/week, and intensity an of 40 to 80% of maximal heart rate (or equivalent) over a period of one to 120 months.
There was no evidence of difference in pooled mortality between intervention and controls at up to 12 month follow-up (RR 0.93; 95% CI, 0.69 to 1.27). However, in the six RCTs with more than 12 months follow-up, a trend towards a reduction in all-cause mortality with exercise was seen (RR showed that these benefits in hospitalisation and HRQL were independent of patient characteristics, type and dose of CR, length of follow up, overall risk of bias, or RCT publication date. There was limited evidence to support CR for patients with heart failure with preserved ejection fraction (HFPEF; 3 RCTs, undefined participant number) and when exclusively delivered in a home-based setting (5 RCTs, 521 participants).
Three RCTs reported economic data. Although no group differences in costs or outcomes across these three studies achieved statistical significance, two studies indicated exercise-based CR to be cost-effective (US$ 1773 per life-year saved [27] and a mean gain in QALY of 0.03 at an additional mean cost of US$ 1161 per person [28] ).
Psychological interventions for coronary heart disease [11]
This review undertook searches up to January 2009 with the inclusion of RCTs of psychological interventions compared to usual care in patients with a diagnosis of coronary artery disease. A total of 24 RCTs were included in 9,087 patients who were predominantly low risk post-MI or PCI, male (median 84%) with a median mean age of 57 years (see Table 2 ). The review authors reported substantial variability in the intensity of treatments offered across RCTs; the mean number of hours spent in treatment was 26.1 (2.4 hrs to 96 hrs).
The majority of the interventions were based on group therapy sessions or comprised a mix of group and individual session; only four RCTs used treatments that were delivered only on an individual basis. There was evidence of a trend towards a reduction in all-cause mortality (RR 0.89; 95% CI, 0.75 to 1.05) and fewer cardiac deaths with psychological intervention (RR 0.80; 95% CI 0.64 to 1.00).
There were significant effects on occurrence of revascularisation (RR 0.95; 95% CI 0.80 to 1.13) and non-fatal reinfarction (RR 0.87; CI 0.67 to 1.13). One of seven studies reported superiority in HRQL with psychological intervention compared to usual care.
Patient education in the management of coronary heart disease [12]
This review undertook searches up to August 2010 with the inclusion of RCTs with follow up of 6 months or more, of patient education interventions compared to usual care. A total of 13 RCTs were included across 68,649 participants with heart failure, stable angina, and post-MI or PCI who were predominantly male (median 60%) with a median mean age of 62.0 years (see Table 2 ).
Interventions varied considerably across RCTs, with some providing group sessions, some individualised education and others both. Educational 'dose' ranged from a total of two clinic visits to a four-week residential stay with 11 months of follow-up sessions. There was no evidence of a significant difference in total mortality (RR 0.79; 95% CI, 0.55 to 1.13) or morbidity. Across the eleven RCTs which reported HRQL, whilst there was no consistent difference in HRQL total or domain score at follow-up between intervention and control, five RCTs demonstrated statistically significant differences in some domains in favour of intervention. Five RCTs reported healthcare utilisation and costs.
Home-based versus centre-based cardiac rehabilitation [13]
This review was recently updated with searches up to November 2012 and sought to include RCTs comparing home-based and centre-based CR. Home-based CR was defined as 'a structured programme with clear objectives for the participants, including monitoring, follow up visits, letters or telephone calls from staff, or at least self-monitoring diaries' and centre-based CR was defined as 'based in a variety of settings (e.g. hospital physiotherapy department, university gymnasium, community sports centre)'. A total of 17 RCTs were included in 2,266 patients with stable angina, heart failure and post-MI and PCI who were predominantly male (median 80%) with a median mean age of 60 years (see Table 2 ). The majority of RCTs compared comprehensive programmes (i.e.
exercise training plus education and/or psychological interventions) with the exercise components differing considerably across RCTs in duration (range: 1.5 to 6 months), frequency (1 to 5 sessions per week) and session length (20 to 60 minutes per session).
A pooled analysis found no evidence of a significant difference in mortality up to 12 months followup between home and centre CR (RR 1.26; 95% CI, 0.68 to 2.33). Four studies reported cardiac events, but no pooling of data was possible due to differences in the varied nature of the reported events. There was no evidence of difference between the two settings in overall or domain HRQL scores in individual RCTs. Four out of the 14 studies reporting adherence found superior adherence in the home-based compared with centre-based CR setting. No consistent difference was seen in the healthcare costs of the two forms of CR.
Promoting patient uptake and adherence in cardiac rehabilitation [13]
This review was recently updated with searches up to January 2013 and sought to include RCTs of interventions to increase CR uptake (participants attendance or enrolment in CR programmes) or adherence (extent to which the participant's behaviour concurred with the advice given by health professional, e.g. to attend CR meetings or to undertake independent exercise) . A total of 18 RCTs were included in 2,266 participants with heart failure, stable angina, and post-MI and PCI who were predominantly male (median 84%). Meta-analysis was not undertaken due to heterogeneity in outcome definition across RCTs. Of the ten RCTs (1,658 participants) evaluating the effectiveness of interventions to increase uptake of cardiac rehabilitation, eight reported higher rates of CR uptake in the intervention group (range 11% to 46%). Interventions which improved uptake of CR included: structured nurse or therapist-led contacts; early appointments after discharge; motivational letters; 
Discussion
Summary of main results
CR programmes have become an integral part of the standard of care for patients with heart disease. The scope of contemporary CR has shifted from exercise interventions alone to more comprehensive secondary prevention programmes that include risk factor education and psychological support. This overview identified six Cochrane systematic reviews of RCTs that have assessed the outcomes of various aspects of the delivery of CR and its component interventions.
The key outcome findings of our overview are: (i) Compared to a no exercise training control, exercise-based CR in low to moderate risk patients with heart failure and after MI or PCI is safe, with no increase in short-term mortality, and effective, in terms of reductions in the risk of hospital admission and improvements in patient HRQL, as well as some evidence of a reduction in total and cardiovascular mortality in CHD patients at 12 months or more follow-up. Whilst there was considerable evidence of heterogeneity across included primary studies in both the characteristics of the evaluated CR programmes and also across the included patients, the outcome benefits of CR in terms of HRQL and reduced hospitalisation appeared to be independent of these programme and patient characteristics; (ii) Psychological-based and education-based interventions alone appear to have little or no impact on mortality or hospitalisation, but may improve HRQL of CHD patients in comparison with usual care alone; (iii) Home based and centre-based programmes seem to be equally effective in improving the outcomes of exercise-based CR in low risk patients after MI or post-revascularisation or with heart failure. Healthcare costs of the two forms of CR are similar, presumably as any cost reduction in delivering the intervention in the home is offset by the associated costs of delivering individual nursing care; and (iv) Uptake of CR programmes is only weakly supported by interventions designed to improve adherence to CR programmes.
Strengths and limitations
The included Cochrane systematic reviews were generally of high quality and three had been updated with a literature search within the past three years [8, 9, 13] . None of the reviews commented on the quality of the interventions or comparison groups described by the RCTs, although it is recognised that this would be restricted by limited reporting of the interventions in the RCTs. This limitation should be taken into consideration when interpreting the evidence presented.
The quality of the primary RCTs in the included systematic reviews was variable. The main sources of bias in the primary studies were inadequate reporting of allocation concealment and randomisation methods and lack of outcome blinding. Another potential source of inconsistency which was not reported within reviews, was differential use of outcome data by RCTs i.e. some studies analysed only post interventional data while others measured pre-post change.
There are a number of published non Cochrane systematic reviews of CR [29] [30] [31] [32] [33] . Given our focus was Cochrane review we acknowledge that this overview cannot be regarded as an all-inclusive summary of the evidence base for CR. However, by focusing on high quality Cochrane reviews, we believe this overview provides a least biased estimate of the impact of CR.
This overview includes RCTs conducted between 1974 and 2013. During this time, there have been major advances in medical management, such as the increased use of statins since the mid-1990s.
Indeed it has been hypothesised that major advances in post-MI medical management in the last decade has led to a reduction in the incremental effect on mortality of CR compared with usual care alone [34] . This decrement in mortality benefit of CR is supported by the rehabilitation after myocardial infarction (RAMIT) trial. This RCT was published after the search cut of the exercise-based CR for CHD Cochrane review.
A potential strength of an overview is that it can provide an opportunity to undertake indirect comparisons across interventions that might not be included in single systematic reviews using mixed treatment comparisons and network meta-analysis methods [14, 36] . In brief, an indirect comparison involves the comparison of two (or more) interventions via one or more common comparator. For example, we may seek to compare the impact of exercise-based interventions and psychological-based interventions via the combination of RCTs of exercise-based intervention versus usual care with RCTs of psychological-based intervention versus usual care. However, for the intervention effect determined using an indirect comparison to be valid and equivalent to the intervention effect measured using a direct comparison, the sets of RCTs used to obtain the indirect comparison need to sufficiently similar in their characteristics i.e. patient population, intervention, comparator and outcomes across trials need to similar -the transitivity assumption [37] . Given the substantial heterogeneity in the populations of the included RCTs, not only between, but also within the included CR systematic reviews, we deemed indirect comparisons as inappropriate in the case of this overview. Based on the same reasoning, readers of this overview need to apply considerable caution in taking an informal indirect comparison approach and comparing the results for a given outcome across reviews.
Agreements and disagreements with other overviews
Oldridge recently undertook an overview of meta-analyses of CR [38] . Given that this overview included both Cochrane and non-Cochrane meta-analyses published since 2000, there is considerable overlap in findings and conclusions with the present overview. However, an important difference between the two overviews is the conclusion of a reduction in all-cause and cardiovascular mortality with CR in the review by Oldridge. This mortality benefit was primarily seen in the two non-Cochrane meta-analyses [30, 39] , while the Cochrane review found a statistically significant reduction in all-cause and cardiac mortality only at follow-up of greater than 12 months (Heran 2011).
. 4.4 Implications for research
The central aim of this overview was to inform conduct and direction of the Cochrane systematic reviews of CR. In brief, we make the following recommendations for future CR systematic reviews:
(1) Scope of reviews: the scope of CR reviews needs to reflect current guidelines advising that CR should be based on an individually prescribed programme of exercise training with appropriate cointervention including psychological or educational interventions.
(2) Handling clinical heterogeneity: a key challenge of CR systematic reviews is the substantive level of heterogeneity in the population and interventions across RCTs. A number of approaches can be used to handle heterogeneity in future reviews, including stratification of outcome results by patient indication or intervention type (i.e. exercise training only versus comprehensive CR interventions);
reporting within RCT subgroup analyses; and use of meta-regression to explore the impact of patient and intervention characteristics on outcomes between trials.
(3) Effectiveness and costs of different CR interventions: broadening the inclusion criteria of reviews to include the active comparator arms of RCTs that allow comparisons of different CR interventions and consideration of the use of the indirect comparison methods [40] .
(4) Consistency in review conduct and reporting: to facilitate comparison across CR systematic reviews and the efficient future update of this overview, future Cochrane CR reviews need to standardise their conduct, including improved reporting of included RCT characteristics, content and quality/fidelity of delivery of interventions, and risk of bias assessment criteria, and outcomes.
This overview also highlights several potential areas for consideration in the conduct of future RCTs of CR. RCT recruitment criteria need to better reflect the real world of CR delivery that includes patients at higher risk who are older, female and from a broader range of ethnicities and socio-economic groups. Reporting of trial methods should be improved (e.g. details of the process of randomisation and outcome blinding) and consistency is needed in the collection and reporting of outcome measures, including the use of validated HRQL, cardiac-related events, re-admissions and costs. Finally, as noted by Clark and colleagues, future RCTs need to better "open the black box" of CR [41] . In other words, to determine the incremental benefits of the various components of CR requires future RCTs to provide more precise descriptions of their CR interventions so these comparisons can more explicitly and reliably undertaken in future systematic reviews. A recent publication provides researchers and clinicians with a framework to improved reporting of intervention detail [42] . Also, future RCTs should be designed to provide a 'head-to-head'
comparison of different combinations of CR interventions (e.g. an 'exercise only' CR intervention compared versus 'exercise plus' CR intervention).
Implications for policy
The evidence compiled by this overview support current international clinical guidelines which state that the addition of exercise-based CR to medical management is effective, (improving HRQL and reducing the risk of future hospitalisations) and safe (with no increase in short-term mortality), compared to a no exercise training control, for clinically stable patients following MI or PCI or who have heart failure [43] [44] [45] [46] . Future RCTs of CR need to improve their reporting methods and better reflect the real world practice including the recruitment of higher risk patients and consideration of contemporary models of CR delivery, and identify effective interventions for enhancing adherence to rehabilitation. Risk of bias was not reported within the review, but was assessed by the authors of this overview c denominator = 16 as two studies were unavailable to us as they were unpublished degree dissertations. 
Screening
Included Eligibility
Full-text articles assessed for eligibility (n = 7)
Full-text articles excluded, with reasons (n = 1)
Studies included in qualitative synthesis (n = 6 )
